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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 4/14/2004 was filed 
after the mailing date of 4/14/2004. The submission is in compliance with the provisions 
of 37 CFR 1 .97. Accordingly, the information disclosure statement is being considered 
by the examiner. 

Claim Objections 

3. Claims 4-8, 1 1 , and 14 are objected to because of the following informalities: 

a. In claims 4, 6, 8, 1 1 , and 14, "a plurality of antennas via which are 
received data signals each transmitted in one of a plurality of carrier frequency bands" 
appears to be a literal translation into English from a foreign document and is replete 
with grammatical and idiomatic errors 

b. In claims 5 and 7, "the modulation circuit" lacks antecedent basis. 
Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1. Claims 1-3 is rejected under 35 U.S.C. 102(e) as being anticipated by Bjerke 
etal(US200501 57811). 

Re claim 1, Bjerke discloses a wireless communication apparatus (fig. 1) 
comprising: 

a modulation circuit (modulator 1 16 in fig. 1) that generates a plurality of data 
signals (the outputs of modulator 116 going to transmitters 122a-122t in fig. 1) 
containing identical data (the data from TX Data processor 1 14 in fig. 1) each in one of 
a plurality of carrier frequency bands (1j0026, each transmission channel corresponding 
to a frequency subchannel of a spatial subchannel); and 

a plurality of antennas (antennas 124a-124t in fig. 1) via which the plurality of 
data signals outputted from the modulation circuit are transmitted each in a 
corresponding one of the plurality of carrier frequency bands fl[0026). 
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Re claim 2, Bjerke discloses a wireless communication apparatus wherein the 
modulation circuit comprises: 

a modulator (modulator 1 16 in fig. 1) that generates a baseband signal by 
modulating the data by a predetermined modulation method (1J0030); and 

a plurality of frequency converters (transmitters 122a-122t in fig. 1) that convert 
the baseband signal generated by the modulator respectively into the data signals in the 
corresponding carrier frequency bands fl|0031 , it is inherent that baseband signals 
would be converted to carrier frequency bands in an OFDM system). 

Re claim 3, Bjerke discloses a wireless communication wherein the 
predetermined modulation method used by the modulator is an OFDM method (1J0030). 

2. Claims 4 and 6 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Yamamoto (US6151372). 

Re claim 4, Yamamoto discloses a wireless communication apparatus, 
comprising: 

a plurality of antennas (antennas 10a and 10b in fig. 1) via which are received 
data signals each transmitted in one of a plurality of carrier frequency bands (col. 5 lines 
45-47); 

a plurality of frequency conversion circuits (orthogonal detectors 20a and 20b in 
fig. 1) that convert the data signals received respectively via the plurality of antennas 
into a plurality of baseband signals having an identical frequency (col. 2 lines 19-24); 
and 
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a demodulation circuit (diversity processing unit 60, parallel - serial conversion 
circuit 70, and demodulator 90 in fig. 1) that, based on the plurality of baseband signals 
obtained respectively from the plurality of frequency conversion circuits (the baseband 
signals output from orthogonal detectors 20a and 20b in fig. 1), checks reception 
condition in the carrier frequency bands corresponding respectively to the plurality of 
data signals (col. 5 lines 10-29) and selects the baseband signal obtained from the data 
signal in the carrier frequency band in which reception condition is found best (wave 
selector 66 in fig. 3, col. 5 lines 30-37) and that then demodulates the thus selected 
baseband signal (output of demodulator 90 in fig. 1, col. 2 lines 54-57), 

wherein the data signals transmitted respectively in the plurality of carrier 
frequency bands contain identical data (It is inherent that the data received at antennas 
10a and 10b in fig. 1 be identical since they come from the same antenna 7. 
Furthermore, it is well known in the art that OFDM is a multi-carrier transmission 
method). 

Re claim 6, Yamamoto discloses a wireless communication apparatus 
comprising: 

a plurality of antennas (antennas 10a and 10b in fig. 1) via which are received 
data signals each transmitted in one of a plurality of carrier frequency bands (col. 5 lines 
45-47, it is inherent that the OFDM modulated signal be transmitted in one carrier 
frequency band); 
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a plurality of frequency conversion circuits (orthogonal detectors 20a and 20b in 
fig. 1) that convert the data signals received respectively via the plurality of antennas 
into a plurality of baseband signals having an identical frequency (col. 2 lines 19-24); 
and 

a demodulation circuit (diversity processing unit 60, parallel - serial conversion 
circuit 70, and demodulator 90 in fig. 1) that synthesizes together the plurality of 
baseband signals obtained respectively from the plurality of frequency conversion 
circuits into a single baseband signal (wave combiner 64 in fig. 2, col. 3 lines 28-31) and 
that then demodulates the thus synthesized baseband signal (output of demodulator 90 
in fig. 1, col. 2 lines 54-57); 

wherein, the data signals transmitted respectively in the plurality of carrier 
frequency bands contain identical data (it is inherent that the data received at antennas 
10a and 10b in fig. 1 be identical since they come from the same antenna 7. 
Furthermore, it is well known in the art that OFDM is a multi-carrier transmission 
method). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claims 5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamamoto (US6151372) in view of Yamamoto et al (US6700865). 

Re claim 5, Yamamoto fails to teach a wireless communication apparatus 
wherein, when a data signal is being transmitted only in one carrier frequency band, the 
modulation circuit demodulates a corresponding baseband signal without selecting from 
a plurality of baseband signals. However Yamamoto et al. teaches a diversity receiver 
(fig. 3) which turns on an ON/OFF switch (switches 301-1 to 301-N in fig. 3) of the 
antennas (antennas 101-1 to 101-N in fig. 3) whose reception levels exceeds a 
predetermined threshold (col. 4 lines 4-9). Although not explicitly stated, one of ordinary 
skill in the art would have found it obvious that if only one carrier frequency band is 
received, only one switch would be in an ON state. Furthermore, there would not be 
any selection between a plurality of baseband signals since only one signal would pass 
to the demodulation circuit (OFDM demodulation circuit 601 in fig. 3). 

Therefore taking the combined teachings of Yamamoto and Yamamoto et al. as 
a whole, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the demodulation of Yamamoto et al. into the 
diversity receiver of Yamamoto. The motivation to combine Yamamoto and Yamamoto 
et al. would be to improve the anti-multi-path fading characteristic (col. 4 lines 10-12). 

Re claim 7, Yamamoto fails to teach a wireless communication apparatus 
wherein, when a data signal is being transmitted only in one carrier frequency band, the 
modulation circuit demodulates a corresponding baseband signal without synthesizing 
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together from a plurality of baseband signals. However Yamamoto et al. teaches a 
diversity receiver (fig. 3) which turns on an ON/OFF switch (switches 301-1 to 301 -N in 
fig. 3) of the antennas (antennas 101-1 to 101-N in fig. 3) whose reception levels 
exceeds a predetermined threshold (col. 4 lines 4-9). Although not explicitly stated, one 
of ordinary skill in the art would have found it obvious that if only one carrier frequency 
band is received, only one switch would be in an ON state. Furthermore, there would 
not be any synthesizing of a plurality of baseband signals since only one signal would 
pass to the demodulation circuit (OFDM demodulation circuit 601 in fig. 3). 

Therefore taking the combined teachings of Yamamoto and Yamamoto et al. as 
a whole, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the demodulation of Yamamoto et al. into the 
diversity receiver of Yamamoto. The motivation to combine Yamamoto and Yamamoto 
et al. would be to improve the anti-multi-path fading characteristic (col. 4 lines 10-12). 

5. Claims 8, 11, 14, and 17-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamamoto (US6151372) in view of Multi-Carrier Multi-Antenna 
Group (http://bwrc.eecs.berkeley.edu/Research/MCMA/home.htm), hereby 
referred to as MCMA. 

Re claim 8, Yamamoto discloses a wireless communication apparatus 
comprising: 

n antennas(antennas 10a and 10b in fig. 1) via which are received data signals 
modulated by an OFDM modulation method (col. 2 lines 18-20); 
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n frequency conversion circuits (orthogonal detectors 20a and 20b in fig. 1) that 
convert the data signals received respectively via the n antennas into baseband signals 
having an identical frequency (col. 2 lines 19-24); 

n Fourier transform circuits (serial-parallel conversion circuits 40a and 40b in fig. 
1, Fourier transform circuits 50a and 50b in fig. 1) that, based on the plurality of 
baseband signals obtained respectively from the n frequency conversion circuits, 
generate parallel data (col. 2 lines 42-47) containing data segments each relating to one 
of m (where m is an integer equal to or greater than 2) subcarriers (col. 2 lines 42-49); 

n data correction circuits (propagation path characteristic estimating sections 
61a and 61b in fig. 3) that, based on the parallel data fed respectively from the n Fourier 
transform circuits, check reception condition of each of the m subcarriers in the 
respective carrier frequency bands (col. 5 lines 10-23) and accordingly correct the 
parallel data; 

a data selection circuit that receives the n sets of parallel data corrected by the n 
data correction circuits (wave selector 66 in fig. 3) and that then, for each of the m 
subcarriers, recognizes the carrier frequency band in which reception condition is best 
and that then selects the data in the thus recognized carrier frequency band (col. 5 lines 
30-37) so as to thereby newly generate parallel data containing m data segments; and 

a demodulation circuit that converts the parallel data newly generated by the data 
selection circuit into serial data (demodulator 90 in fig. 1), wherein the parallel data 
contained in the data signals transmitted respectively in the plurality of carrier frequency 
bands contains identical data (it is inherent that the data received at antennas 10a and 
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10b in fig. 1 be identical since they come from the same antenna 7. Furthermore, it is 
well known in the art that OFDM is a multi-carrier transmission method). 

However Yamamoto fails to teach wherein the received data signals are 
transmitted in n carrier frequency bands. MCMA teaches an OFDM system which uses 
multiple antenna processing for each sub-carrier, interpreted to be corresponding to a 
particular frequency band (third paragraph). One of ordinary skill in the art would have 
found it obvious to use one antenna for each carrier frequency. 

Therefore taking the combined teachings of Yamamoto and MCMA as a whole, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to incorporate the multiple antenna scheme of MCMA into the diversity receiver of 
Yamamoto. The motivation to combine Yamamoto and MCMA would be to improve 
capacity (third paragraph). 

Re claim 1 1 , Yamamoto teaches a wireless communication apparatus 
comprising: 

n antennas (antennas 10a and 10b in fig. 1) via which are received data signals 
modulated by an OFDM modulation method (col. 2 lines 18-20); 

n frequency conversion circuits (orthogonal detectors 20a and 20b in fig. 1) that 
convert the data signals received respectively via the n antennas into baseband signals 
having an identical frequency (col. 2 lines 19-24); 
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n Fourier transform circuits (serial-parallel conversion circuits 40a and 40b in fig. 
1 , Fourier transform circuits 50a and 50b in fig. 1) that, based on the plurality of 
baseband signals obtained respectively from the n frequency conversion circuits, 
generate parallel data (col. 2 lines 42-47) containing data segments each relating to one 
of m (where m is an integer equal to or greater than 2) subcarriers (col. 2 lines 42-49); 

n data correction circuits (propagation path characteristic estimating sections 
61a and 61b in fig. 3) that, based on the parallel data fed respectively from the n Fourier 
transform circuits, check reception condition of each of the m subcarriers in the 
respective carrier frequency bands (col. 5 lines 10-23) and accordingly correct the 
parallel data; 

a data synthesis circuit (wave combiner 64 in fig. 2) that receives the n sets of 
parallel data corrected by the n data correction circuits and that then, for each of the m 
subcarriers, synthesizes the data so as to thereby newly generate parallel data 
containing m data segments (fig. 2, col. 4 lines 39-42); and 

a demodulation circuit (parallel-serial conversion circuit 70 and demodulator 90 in 
fig. 1) that converts the parallel data newly generated by the data synthesis circuit into 
serial data, 

wherein the parallel data contained in the data signals transmitted respectively in 
the plurality of carrier frequency bands contains identical data (it is inherent that the 
data received at antennas 10a and 10b in fig. 1 be identical since they come from the 
same antenna 7. Furthermore, it is well known in the art that OFDM is a multi-carrier 
transmission method). 
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However Yamamoto fails to teach wherein the received data signals are 
transmitted in n carrier frequency bands. MCMA teaches an OFDM system which uses 
multiple antenna processing for each sub-carrier, interpreted to be corresponding to a 
particular frequency band (third paragraph). One of ordinary skill in the art would have 
found it obvious to use one antenna for each carrier frequency. 

Therefore taking the combined teachings of Yamamoto and MCMA as a whole, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to incorporate the multiple antenna scheme of MCMA into the diversity receiver of 
Yamamoto. The motivation to combine Yamamoto and MCMA would be to improve 
capacity (third paragraph). 

Re claim 14, the claimed limitations recited have been analyzed and rejected 
with respect to claim 8. One of ordinary skill in the art would have found it obvious to 
rearrange the data selection circuit and data correction circuit in claim 8 for achieving 
the same outcome as the wireless communication apparatus as claimed in claim 8. 
See MPEP § 2144.04 Section VI (c). 

Re claim 17, the claimed limitations recited have been analyzed and rejected 
with respect to claim 8. Furthermore, Yamamoto teaches a predetermined modulation 
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method, used by the modulator, that is an OFDM method (orthogonal modulator 6 in fig. 
1 of Yamamoto, col. 2 lines 12-17 in Yamamoto). 

Re claim 18, the claimed limitations recited have been analyzed and rejected 
with respect to claim 1 1 . Furthermore, Yamamoto teaches a predetermined modulation 
method, used by the modulator, that is an OFDM method (orthogonal modulator 6 in fig. 
1 of Yamamoto, col. 2 lines 12-17 in Yamamoto). 

Re claim 19, the claimed limitations recited have been analyzed and rejected 
with respect to claim 14. Furthermore, Yamamoto teaches a predetermined modulation 
method, used by the modulator, that is an OFDM method (orthogonal modulator 6 in fig. 
1 of Yamamoto, col. 2 lines 12-17 in Yamamoto). 

6. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamamoto (US6151372) in view of Bjerke et al (US200501 57811). 

Re claim 15, Yamamoto teaches a data reception apparatus built with a wireless 
communication apparatus that comprises: 

a plurality of antennas (antennas 10a and 10b in fig. 1) which receive data 
signals each transmitted in one of a plurality of carrier frequency bands (col. 5 lines 45- 
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47, it is inherent that the OFDM modulated signal be transmitted in one carrier 
frequency band); 

a plurality of frequency conversion circuits (orthogonal detectors 20a and 20b in 
fig. 1) that convert the data signals received respectively via the plurality of antennas 
into a plurality of baseband signals having an identical frequency (col. 2 lines 19-24); 
and 

a demodulation circuit (diversity processing unit 60, parallel - serial conversion 
circuit 70, and demodulator 90 in fig. 1) that, based on the plurality of baseband signals 
obtained respectively from the plurality of frequency conversion circuits (the baseband 
signals output from orthogonal detectors 20a and 20b in fig. 1), checks reception 
condition in the carrier frequency bands corresponding respectively to the plurality of 
data signals (col. 5 lines 10-29) and selects the baseband signal obtained from the data 
signal in the carrier frequency band in which reception condition is found best (wave 
selector 66 in fig. 3, col. 5 lines 30-37) and that then demodulates the thus selected 
baseband signal (output of demodulator 90 in fig. 1, col. 2 lines 54-57), 

wherein the data signals transmitted respectively in the plurality of carrier 
frequency bands contain identical data (It is inherent that the data received at antennas 
10a and 10b in fig. 1 be identical since they come from the same antenna 7. 
Furthermore, it is well known in the art that OFDM is a multi-carrier transmission 
method). 

However Yamato fails to teach: 
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a modulation that generates a plurality of data signals containing identical data 
each in one of a plurality of carrier frequency bands; and 

a plurality of antennas via which the plurality of data signals outputted from the 
modulation circuit are transmitted each in a corresponding one of the plurality of carrier 
frequency bands. 

Bjerke does teach: 

a modulation circuit (modulator 116 in fig. 1) that generates a plurality of data 
signals (the outputs of modulator 116 going to transmitters 122a-122t in fig. 1) 
containing identical data (the data from TX Data processor 1 14 in fig. 1) each in one of 
a plurality of carrier frequency bands (H0026, each transmission channel corresponding 
to a frequency subchannel of a spatial subchannel); and 

a plurality of antennas (antennas 124a-124t in fig. 1) via which the plurality of 
data signals outputted from the modulation circuit are transmitted each in a 
corresponding one of the plurality of carrier frequency bands (H0026). 

Therefore taking the combined teachings of Yamato and Bjerke as a whole, it 
would have been obvious to one of ordinary skill in the art to combine the modulation 
circuit and antennas of Bjerke into the apparatus of Yamato. The motivation to combine 
Bjerke and Yamato would be to combat intersymbol interference (1J0009). 



Re claim 16, Yamamoto teaches a data reception apparatus built with a wireless 
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communication apparatus that comprises: 

a plurality of antennas (antennas 10a and 10b in fig. 1) via which are received 
data signals each transmitted in one of a plurality of carrier frequency bands (col. 5 lines. 
45-47, it is inherent that the OFDM modulated signal be transmitted in one carrier 
frequency band); 

a plurality of frequency conversion circuits (orthogonal detectors 20a and 20b in 
fig. 1) that convert the data signals received respectively via the plurality of antennas 
into a plurality of baseband signals having an identical frequency (col. 2 lines 19-24); 
and 

a demodulation circuit (diversity processing unit 60, parallel - serial conversion 
circuit 70, and demodulator 90 in fig. 1) that synthesizes together the plurality of 
baseband signals obtained respectively from the plurality of frequency conversion 
circuits into a single baseband signal (wave combiner 64 in fig. 2, col. 3 lines 28-31) and 
that then demodulates the thus synthesized baseband signal (output of demodulator 90 
in fig. 1, col. 2 lines 54-57); 

wherein the data signals transmitted respectively in the plurality of carrier 
frequency bands contain identical data (it is inherent that the data received at antennas 
10a and 10b in fig. 1 be identical since they come from the same antenna 7. 
Furthermore, it is well known in the art that OFDM is a multi-carrier transmission 
method). 

However Yamato fails to teach: 
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a modulation that generates a plurality of data signals containing identical data 
each in one of a plurality of carrier frequency bands; and 

a plurality of antennas via which the plurality of data signals outputted from the 
modulation circuit are transmitted each in a corresponding one of the plurality of carrier 
frequency bands. 

Bjerke does teach: 

a modulation circuit (modulator 1 16 in fig. 1) that generates a plurality of data 
signals (the outputs of modulator 1 16 going to transmitters 122a-122t in fig. 1) 
containing identical data (the data from TX Data processor 1 14 in fig. 1) each in one of 
a plurality of carrier frequency bands (1J0026, each transmission channel corresponding 
to a frequency subchannel of a spatial subchannel); and 

a plurality of antennas (antennas 124a-124t in fig. 1) via which the plurality of 
data signals outputted from the modulation circuit are transmitted each in a 
corresponding one of the plurality of carrier frequency bands (1J0026). 

Therefore taking the combined teachings of Yamato and Bjerke as a whole, it 
would have been obvious to one of ordinary skill in the art to combine the modulation 
circuit and antennas of Bjerke into the apparatus of Yamato. The motivation to combine 
Bjerke and Yamato would be to combat intersymbol interference flj0009). 
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Allowable Subject Matter 

7. Claims 9, 10, 12 and 13 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leon-Viet Q. Nguyen whose telephone number is 571- 
270-1 185. The examiner can normally be reached on monday-friday, alternate friday 
off, 7:30AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David C. Payne can be reached on 571-272-3024. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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